I hereoy certify mat this paper or tee s <lcpcx Tt 
^ t^P U. S. Posstal Sefvica •Expfv*/3 Msit Post 0^!tc^ 
^ to Addresses* f^etvice unCj?r 37 CFR 1.10 on tbo d«te 
iiKticaled below ar.d r$ acjareijced ro tho Corr.rDisf.:ori^ 

of Patents and J^^-^^^J. V^^hing-t«r>. D.C. 20231 . Restraining Device 

, Date of Cepcsit 




intion relates to a gas bag restraining device. 



5 P*** ^iMround of the Invention 

Known gas bag restraining devices comprise a g£is bag module which has a 
gas bag with a front wall which an occupant to be restrained can impact upon in a 
case of restraint, the front wall having a depression which is produced in that a 
center portion of the front wall is attached to the module and is prevented from 
10 free movement, preferably from any movement, when the gas bag is inflated, the 
gas bag restraining device fiirther comprising a module cover closing a ring- 
shaped outlet opening of the gas bag module, the module cover having a central 
ry hole which is covered by a cap which is stationary during an opening process. 



s 



Such a gas bag restraining device is known from DE 197 49 914 Al. This 
15 device has a gas bag cover which in the region of the edge of the central hole is 
firmly attached to the module, to be more precise to a rigid guiding sleeve, and 
also remains attached thereto when the cover is opened. The module cover has 
two ring-shaped flap portions, one ring being disposed radially inside the other 
ring and both rings being formed by segments adjoining each other in peripheral 
20 direction. The cover tears between the adjoining rings, the segments of the inner 
ring swiveling towards outside and the segments of the outer ring inwards and 
towards each other. Then, the segments of the inner ring are only retained at the 
gas bag module by means of the guiding sleeve. Opening the cover should 
possibly always be effected with little and exactly predeterminable force. In the 
25 known restraining device, however, this is hardly possible. 

Brief Summary of the Invention 



The invention provides a gas bag restraining device in which the cover can be 
opened by the gas bag with a small and relatively exactly predeterminable force. 



This is achieved in a gas bag restraining device which comprises a gas bag 
module which has a gas bag with a front wall upon which an occupant to be 
restrained can impact in a case of restraint. The front wall has a depression which 
is produced in that a center portion of the front wall is attached to the module and 
is prevented from free movement, preferably from any movement, when the gas 
bag is inflated. The gas bag restraining device further comprises a module cover 
closing a ring-shaped outlet opening of the gas bag module. The module cover has 
a central hole which is covered by a cap which is stationary during opening of 
said gas bag module. The module cover has an edge defining the central hole and 
opens, preferably tears, towards outside starting from the edge. A holding 
connection is provided between the edge and the cap which is released when said 
module is opened. Preferably, the holding connection is a positive, i.e. form- 
fitting, connection. When the module cover bursts, it does not partly remain in the 
region of the cap, but owing to a releasable holding connection it is able to tear 
radially from the inside towards outside and radially swings from the inside 
towards outside which is possible with distinctly less effort than in the case of a 
closed ring-shaped tear line. The opening behavior of the module cover can thus 
be improved. 

Preferably, the cap makes a tongue-and-groove joint with the edge, so that on 
the one hand, the edge of the cover cannot be seen from the outside. On the other 
hand, the cover cannot be levered open in the region of the edge, as the edge is not 
accessible. 

In accordance with an altemative embodiment, the edge is clamped between 
an underside of the cap and a part of the module to which the cap is attached. This 
part of the module is, for instance, the gas generator or a diffuser surrounding the 
gas generator. 

The module cover may consist of opposing flap portions having a parting joint 
where these flap portions are positively connected with each other. Thus, the flap 
portions are separate portions which already before opening of the cover are two 



distinct parts, but which owing to the positive connection cannot easily be opened 
from the outside. 

Another embodiment makes provision that the module cover has an end wall 
and a side wall, the end wall being clamped at the transition to the side wall. Such 
clamping may at the same time serve as a hinge and thus as a swivel axis for the 
flap portions of the end wall. Moreover, this embodiment is not only restricted to 
a ring-shaped gas bag and a cover closing a ring-shaped outlet opening, but the 
clamping principle is rather applicable to conventional module covers as well. 

Brief Description of the Drawings 

Fig. 1 shows a stylized sectional view of a gas bag restraining device 
according to the invention, with a deployed gas bag. 

Fig. 2 shows a sectional view of the restraining device as shown in Fig. 1 with 
the cover not opened. 

Figs. 3a to 3g show sectional views in the region of the central hole in the 
cover according to six different embodiments, and 

Fig. 4 shows a top view of a module cover according to a further embodiment. 

Detailed Description of the Preferred Embodiments 

Fig. 1 shows a gas bag restraining device, comprising a gas bag module which 
has a gas bag 3, a gas generator 5 and a pot-shaped module housing 7 which is 
closed by a module cover 9. The gas bag has a wall with several portions, namely 
with a front wall 1 1 which is facing the occupant to be restrained and which the 
same can unpact upon in the case of restraint, and with a rear wall 12. In the 
region of the front wall 11, a deep depression 27 is provided in the inflated 
condition, which depression is produced in that a center portion 16 of the front 
wall 11 is permanently attached to the module, to be more precise to the gas 
generator 5 and is thereby prevented from free movement out of the module when 
the gas bag 3 is inflated. The depression 27 (not to be filled by the gas of the gas 
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generator 5) provides the gas bag with a ring-shaped chamber 29 to be filled with 
gas. In Fig. 1, there is also shown the ring-shaped outlet opening 18 of the 
module, through which the gas bag 3 emerges from the gas bag module. The 
depression 27 may also be closed towards the top, e.g. due to a suitable cut of the 
gas bag, when the gas bag is fully inflated. 

From Fig. 2 it can be taken that the module cover consists of a plurality of 
separate parts which are connected with each other, namely an end wall 31 and 
surrounding side walls 33. The side walls 33 reach around the lateral edges of the 
end wall 31, which in this area may have a thickened portion 35 (left-hand half of 
Fig. 2) or 37 (right-hand half of Fig. 2). Clamping the end wall 31 provides a kind 
of hinge with a swivel axis along the outer edge of the end wall 3 1 . The end wall 
31 either is made in one piece and has predetermined tear lines, so that flap 
portions are formed. Alternatively, the end wall 3 1 may also consist of a plurality 
of separate parts. The front wall may look like the front wall shown in Fig. 4 
where the lines 55 may define the tear lines. 

The module cover 9, more precisely the front wall 31, has a central hole 39, 
which is covered from the outside by a stationary cap 41 and cannot be seen. The 
edge 43 of the module cover 9 defining the hole 39 is connected with the cap 41 
by a holding connection, to be more precise by a positive or form-fitting 
connection acting in swivel direction (see arrows), in that on its rear side the cap 
41 has a surroimding groove at its outer edge, into which groove the edge 43 
protrudes. Thus, the edge 43 cannot be grasped from the outside. The cap 41 is 
attached to the gas generator 5 such that it is not even detached from the gas 
generator 5 when the covering cap is opened. Usually, the center portion 16 is also 
clamped between the cap 41 and the upper end wall of the gas generator 5 and is 
thus fixed at the gas generator 5 for the case of restraint. 

In the case of restraint itself, the gas generator 5 inflates the gas bag 3 and, as 
shown in Fig. 2, the latter urges the module cover 9 towards the top. Along 
predetermined, radially extending tear lines, the covering cap bursts starting from 
the edge 43 towards outside. The positive connection between the edge 43 and the 
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cap 41 is released, and the flap portions being produced during bursting swivel 
towards outside in the direction of the arrow about the swivel axes, which extend 
parallel to the thickened portions 35, 37. The gas bag emerges radially towards 
outside at an angle and assumes the position shown in Fig. 1 . 

In Figs. 3a to 3g various form-fitting connections between the cap 41 and the 
edge 43 are represented on an enlarged scale. 

Fig. 3a shows the embodiment as shown in Fig. 2 in greater detail. 

In the embodiments as shown in Figs. 3b and 3c, a tongue-and-groove joint is 
provided as a positive connection, and in accordance with Fig. 3b a groove is 
provided at the outer periphery of the cap 41, into which groove the edge 43 
protrudes. 

As shown in Fig. 3c, the cap 41 has a projection 45 at the outer periphery, 
which projection protrudes into a groove in the edge 43, 

Fig. 3d substantially corresponds to Fig. 3a, in which the edge 43 is, however, 
beveled to the top for better disengaging from the positive connection. 

In Fig. 3e, the edge 43 extends upwards with a hook-shaped cross-section, 
engaging in the groove 47. 

What is similar is the embodiment as shown in Fig. 3f, in which the edge 43 
has a surrounding projection 49 extending to an underside of the cap 41, i.e. 
upwards, which projection urges against the underside of the cap 41. In this area, 
the cap has a complementary formed recess. 

In Fig. 3g, the projection 51 constitutes a bead (undercut portion) semicircular 
in cross-section, which protrudes into a likewise complementary recess on the 
underside of the cap 41. With these designs an improved positive connection is 
achieved. 
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Fig. 4 represents an embodiment in which the module cover 9 consists of two 
opposing flap portions 52, 53, which in the region of a parting joint 55 are 
connected with each other by a tongue-and-groove joint 57, as can be seen in a 
section in the enlarged representation of the area framed with X. The two 
opposing flap portions 52, 53 swiveiing towards outside are in sections positively 
attached to the cap 41, which bears an emblem "AB", and on the other hand are 
directly fixed in position to each other via the tongue-and-groove joint. In broken 
lines, the outer edges of the flap portions 52, 53 are represented, which form the 
swivel axes 58 of the flap portions.^, 53. When said module cover 9 is opened, 
the tongue-and-groove joint i^^^ared/ open (without destruction of the module 
cover 9) or, generally opened, starting from the edge under the cap 51 and running 
outwards. 



